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1 

^tii^tlr^imm1sm^z&rs\,^xm^^^'t^^y r ^ a- 
im^ms ] m^j^2 cr>mmmmm^zt5^^x . 

[000 1] 

izmt. mz. igis<o#'t>3e7T^^N'^fflt^T3tM^je 
ijmi>zmt^h<^x»)h, 

[00 0 2] 

^m^m. \,^h<Kphcpumx'^m^ixiT-^i,i, o 

tfdi 1 X-m^tih t'v Vl>z^mixtzmxi&btiX 
CPUX'^^fl&f-^t. 8t'"/hA>A>. 16t'«y 

[0003] taf*, ::«7)Si7)r-^' ^mm-fimizit. 
i,zmmi>zm/m i tzmz , -*oafi«srfflv gis 
m\i.z^m^titzh(n^MmMitth^t\izx 

0 . b' -y h f:7tcr>mz\$jtLX\ ^fz , 

[ 0 0 0 4 ] ±ie. mmnmz'fThti?> t'-y h^mim 

hifi. ;(7)t'-yhSm^tcffloA>iiSlC{i:. ii«5i 

jSc7)3lft5SJg<7)iSa jbfc J: l/^f - h' -y h 

tCjli6 hfih ^ t tff -? T . ®ii«!;SWJS<7) I C (OiSii 

[6605] ^^T', (^t'-y h ) CO 

S ^aiff ■ri>:^a*««!WSii, 1 =^';<f H z ULhc7)ji«a 
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T-^M'tLT(i. ity r f<>iM^Wi\^^<i-hfz)!b 
[0006] :i(r>%y r ^ f<'T~r>m.im\^x<r)T- 

rMmrn^i. r—^imm-h^\i-/vmz-^<r>% 

77^vN-5g||$:|iJ0STI.c:i:lcJ:0, T-^'<7)iS5fi 
mmz^z.hk=!>\izLfz{,<^X'h^. :L<r>^^ mi 
10 c7)*7 r >f A'fgiitz i Dgjll $<x^T-:5'oeaiefPat 

[0007] ClcOXdf J.-**;';^V'>tl^t«i, *-6t'-/ 

-r>m.mm-^ity r A)<mm<nx^ 

[0 008] ^Otea. 3fe7r>fVN'^llt LTPiacot 
c7)$rSgiJL, $^>tl, •r-T-ftaSt'7r^^N'iiOaiL 

20 rni^m^-thzt^izx'o . ^-^'&<ni.fz^y 

3t7 r A'r-7''i:>ilrtc7)7t7 r i^Xhti 

^L<. ttz. S?Ji*#ti^^«or#3e7T-f/« 

iz^j:hZtii^j:f)^^tz. 
[0009] 

[IKB*»"I!??^LJ: dtf 1.1111] t«>L^*i^>. ±3*L 

30 aT<7)Xo^j:mmmtEt?>.%^m^iix\>^i&x 
^A-<7)^yr^j-if—r'm.ii. aia:<03K7r-f A'S 

T- 7-i:LT-#:€$ix-Ci>'?. x-7-<^i^«t3^a ;f^ 

[00 10]-fLT, Ztl(3^y 7 ^ ^'^T-T'CM'^?^ 
1 2'C>iTOtiO*<gJg^b$^xTffittSix 

flCitLT, CPUti, 3 2t'-y h*^ii>6 4h'-yh<7)-f 

40 ~i'ifmthiiCOi^--Wimi'Z^-^x\>^h> 

[00 11] -e«7)7t46. c:<ocputcJ:»)T~^'i&^ 
•timzit, fl-^EjMSSi: Lt, PJ;Hf3 2h'"y h«0« 
1 2 'Dr-rS- smUJis 6 4 h'v hcO:*^*^ 1 2 
'C«r-7-$r6l5U'Xbe:-Sic=J(:'l.. Cico*^, #f— 7"cO 
Uif^h^t^f^i/^m^izmhfzib. Zili^y—r^<r>X 

[0012] *I&BB«. tLhOj: d^rjSi2:#lgL-C^r3 

50 -i)^^^\^^mi&iiiit/mmm&Ujmim^^i> 
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[00 13] 

[ 0 0 1 4 ] i^o-c . :^m<^mmxu. 

in-ofcmAz. =§-mi^mmrsx^t^fmm^m 
^:ms.t^zbt^x'^i. ±m^mmmtii. ^7 

[0015] m^-^2%mnm:mmmmi. m. 
<r>$»my 7 H f<>m\^x^m^mmh-m-xh 

t . wm, $ i\.fz\m^mmzm^\ ^x 7 
rM^<n^^^mmh^t^'>^m.t^hi:,<r)Xhh. 

[0 0 1 6 ] 1^-5 *l|HB<03tej*»ff^ifcSrST«i. 

[0017] m.m%m(nmmmmmi. m. 

m^m.^m>Lfm.z. wm!>^ixtz{m^m.(n^ 

[ 0 0 1 8 ] iM->-c, ^w^<n%'£mm^-n'Ax^i. 
^'b^y 7 >f /N'isicofsaii^fsiii*i. ^^'t>tfty 7^y< 

(,zmrS\^XMiii^tlh(OX\ ^^mm^ixtz§"b^y7 

^ f^<r>{m^mmim'Hznt h^t m-^ i. . 

[00 19] 

\i,mm&}fA<r)m^mm.^. lal=5^v^Lll7 2r#B3 

/lb I. ^'t^%y 7 ^ }^^%y T A Ar-T-'t^ t -fh 
^^<r)\m:^^^XWMh. 
[ 0 0 2 0 ] 02 \zii\^x , Vi^ 1 tt^fS^ KitT- 

x'hh. %\mnm. mx^tAm 
$€^t<oT'*)-5-c. m2b. mm2^z^^^ixh 

[002 1 ] ;^n.xh3Wi, -ec^*$:^|6llc?{J->TBr 
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mimi<^^^tix\>^i. «-^'C.*7r^AF{±, 1 

2*603t7T-f A' ) SrTO, I.o-?iJ{cM^ 

1 2'il»<0f-7-ii:>«8i:K;$ixl.tOT*)l.. 
^^l<i><50^'C^3te7r-f A'F-Ffi, -?-<7)^$*«#^'i:»3e 
7 r V •C F SOfEji^r^MlCScfV ^•C Wi$ fix V ^i, . 
10 [0022] ^'C^3l£7r >f A'Fia^^eiSepBI 

iBI^Ktcoi^-CfjiHH-r-l.. ccox=ifa-i3S*(i, 113 

tl.E/0|g^7t. ^'t^3t7r'^v^'F(CMTa^^^' 
^8, 8$•^^L•C«^^^ll.7ryr'>^a-H (^^C^ 
m-Q^^JS^-H) 9. 1 Ot. E/0'^gS7T-^$ 
fLfc^tfi^ $-7ry7'>h3-K9 cD^^ng $ ti/::ia88 1 
20 ^3]i)#;i.?.7r-<>'>'-feV^'^'l 1 7ryrn?^•n- 
^' 1 0«^J-(S$tiJtt8ffiS:-l3)')#;t.«7T-f A'-bl^^:? 
1 2b. K7r-<A'-fe^^^'l 2$r^LTai:>J$^tJt5lf 

m^iv.%m^iz^mti o/Em^i 3 1 . 3 y t- 

A-:?«S'fflV^!^>:»|fflla51 4 i;*>i?>m§ixTV>S. 

[0 02 3] ^Jt. E/0^»7{i, 7T^A--fel/i? 
^ 1 I tCTK^'Co^^^^ ^' 1 5 S:^ tTtg«^$ix, O/E 
3(i. 7r-YA--fek^^' 1 2tC3fe*'Co^^^':? 
16*^J-L.Tg?^SnTOI>. 7r-<A-feU^'^l 1. 
12{i, F^gP7r-^A>'3c^@^£i:$aTi3 0. SM 
30 ('yy^^iU^-Y) , MM (-^yUf-^-K) iOV^-fiii 

SI514{±. a!l«l^{f6<0ii«S^, 7r'fM-feU^^' 

11,1 2<7)fljsjg^. mm^. ismmmmta 
x^x -m^<r)^x mm ^ff a i ot* § . 

[0024] ggv^T, #^'C>3t7r-<A-F(7)ft$5r, ^ 
't^Tt 7 r 'f A F • • • F r^iOgjMB#^^tcS-:JV PSf h 

■mmif>z7T<tya^^^-vmi:miLxmm- 

I). iCT'Ji, 4ftcr)f"i:>3fe7r'fA'^lSa:±F 1---F 
40 4i:LXSiBflt'&. i-r. 7ryT'>h3-H9. 1 0 

yr-^hn-HQ, 1 0<o«sf8»{c:gjil^SllSrji^-r 

[002 5] -r^i^^^ !a3(cfcv^-C. #'C>3E7T-<A' 
FiW^-fiZ^ mT^^99Q,_Q^W^p^j:^^Xy 
ryT'^Va-Y9. I Oii^m^h . ^LX . imU 
14t*Jt^-C;^&ISOlSS$:ffVK aJ^^S6*>i^C:<?) 

mlg7^^^3v^r«^^l#*>'^^t#t^$n, %^t^ 

50 a;t^^':5'l 5S::fi-LT7r-fA-fcu^'^'i 1 tA:ft-f 
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10026] ZcDt^. yr^^^-tU^i? I 1. 12 
(i, ^»Sl|»14lCj:'9 7TyT'!7h>r7-H9. 10 

it. 7 T yr^ h 3- K 9 , 1 0(m%<nmiWiVk 

[00 27] -eLT. ^$iXJt«^(±. jBI^USe^ 
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*l^^:?ll. 1 2i&<3)0§i.S::i:(cJ:>3. VyVT'^ 
b 9 . 1 Oc^ilSS^IiiidiJ^L. =S-ill&Srig3tfi 
•tc^fiffl eCO\ H2ffl <9 C 1 2 SriBiai-t & . 
[0028] last^n-ri 0(1, ^'C^3K7r^M' 
F l$rMT3^^:?:78, 8tcJ:-5-C7T VT'? hn- F 
9, 1 Otcfg^tl.. -eLT, ±iStlSl«^7)^)iCCJ: 
0. ^'i:»3fc7T>f>'<F 103E7T^>'^'»t^4ffl(9F 1 0 

iMiffifS'Fi 1 2$:^ai-ri.. 

[00 2 9] ::^f. ^>h%yrA)'^V\(n±7rM<' 



ffiffli^F lTn={il[tl<9Fl n-(affi(9Cn ( n : 0 1- 1 2 ) ••• ( 1 ) 
±^tJ:'). l^'C>7t7r>fA'Fl(^effl<9FlT0 1~ JS^Tl 2S:«?i!{CUv:ffifflMP(9F 1 O**^ 
G*B^FlTl2*^'»tli$ii?t^>, Plitf. W^d¥\^ 

WmPeY 1 n={iiffid'F lTn-{4ffi^F ITl 2 ( n : 0 1~1 2) - 
(2) (mi 2'i:^@«{iifflllP^Fl 12{±. i^^, nyzts:h. ) 



[00 3 0] ISl^l::. #'C.^3K7r-^A'F 2-F4fcOV'> 
Tt. -etL-?nrt^|-tl.3t7r^Ac7){2tgeF2 0 1- 
fiiffl<5'F2 1 2, filffl<9F3 0 l-i2ffl(9F3 1 21dJ: 
t<{4ffl<9F4 01~fflffl(9F4 1 2S:«!aj-fl.i:*J=, 
5t ( 1 ) (Cj:0^'D7t7r-<^>'F2-F4e#:i7)<2ffl?r 
WthL-T. affi(9FlT0 l-^ffl5F4Tl 2 2:5^*^ 

[003 1 ] -eLT, #^'i:>7t7r-f A'F2 -F4^ 

±iE* { 2 ) oigi 2't^^(r)\mmkmmz\^-k 

T= (P^/360) X ( 1/f ) 

) 

^ ( 3 ) tc, -yrs lT-»ai?ti/^#^'ll^7t7T-^ 
/N'F 1 -F 4^^fiffillS:ftAtl. ^ t IcJ: 0 . ##'11^ 
3fe7r>fA'Fl-F4ttfi0gMB#SIISr^ait-S (Xf- 

I) tiOT'J) 0 , -iRW^ail^^STIi. 10-3000 
MHzStiiO^IITJ)!.. 
[00 3 3]fi^vix, ia4tc:^-tJ;'3lc, ^'C^3t7r-f 
M'F l-F4r^c7)fEji^Bf|g||$rii^-f-^. ^^T'^-fs 
C:nf>Of"t7t7r-f AF 1-F4<:0fi§*<. SJS^Ig 
KHrt{=*S*>Sr«iiEt-5, ^'i:<3e7T'f AF 1-F4 

(7);R$^DteiMiefisiiiTfcgSf$Nt<^W«{i, 



20 



30 



40 



D=TX (C/N) (C 

[0034] -euT, jg 

OOOOKm/s, N=l. 

fcJ;yf^(4)*»^,-io. 
i'Sr'J. ^'i:>3fc7r^>'N'F 1 



Jt<^2JK) -(4) 
f = 1 OMHz. C=30 
465t-tlb. ^(3) 
24mgDgl 0. 24m 
•••F4eO:^SSr2 0. 5m 



[00 3 5] ia4tcfcv^-c, ^mmxx/^ma 



AT{afflgP 6* F 2 0 1 -fifflUP <9 F 2 1 2 , ffifflUP 
eF3 0 lM2fflllP^F3 1 2fcJ:y"fi[ffi^PeF4 
0 1 -(ifflUP ^ F 4 1 2 iniati . *K LT . ^'D 
3t7T'fA-cft-5#T-7-'t>l8ft(c. 3t7r>fA'Offiffl 

mmm^tLh {XT-yrs 1 ) 

[0032] zzx\ m^msetf^iiitii-^mmLii 

(-180' SP<9S180- ) ••• (3 

iiXyiTa^99Sizl^7ryr'^Vzi-Y9{,zm^^ 
ixxa^. «(Cfc^^TMTri^>^'^'l 9a-"19d{C 
J: 0 ^'i:^3fe 7 r >f N' F 1 • • • F 4 (= ^tl^tlW^ $ flT V > 

tfz. MT3^-^':?19a-19dt^'i:^jK7r'f 
>'N'F1-F4t{i, -?-ti-eiL3't-r'3, Wlx.{fm4't 

m8C»BfcJ:lXmi 2'C^@t'«i^$^lTV^I.. 
[0036] |3Mft3. 1 8ii, -!^(Ci3V^T 

MTa;?.^' ^' 8 1 J: 0 7 r vrn^ h 3- F 1 0 tcjg^^ 
iXTtJO> fl!lSii§(Cfct^-CMTa:t^^':5'2 0a--2 0 dtw 
J: '3#'i:>3K7T>f A'F l-F4(:-!-il-fn««5$itTV^ 
I., -eLT. MTa:t^^'^'20a "20di:^'t3t7r 

-fA'Fi-F4fc{i. 'eix-?tT.3'i:>-fo, i5ij/.jfii4'i:^ 

Sg8'C^BfcJ:l^lSl 2'DBT-«iS^$ixT<.>S. 

[0 03 7] rcott-^t', SiJ1»gP14S:8if^L-C. 7t 
-^^N'-bl^^:?! 1. 1 2^W'9#;i^C:t{cj:0, ±ie 
{ati<9F 1 04. <9F108, 6'F112. 
iaffi5F204. (9F208. ^ F 2 1 2 . ffitB<9 F 3 
04. ^F308. 6'F3 1 2fc±r/(affl(9F4 04. 
6'F408. eF4 1 2^:mti-thb^\,Z, ^(1){Z 
ct'3#'D3t7r>f>'>'F l "F4B«t<0ffifflS:S[aiUT, 
(iffi(9F lT0 4Maffl6'F4T 1 2i-$.ff^t. 

[0 0 38] ZZX\ C:nf.«0ffiffl^FlT0 4~filffl 
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<9 F 4 T 1 2cr,mmU\ l^i6-*-:fo1^tii Lfzm 

comi'J ^>ix/cfi[ffi (9 F 4 T 1 2 . •r^i5-(9^'C>3fe7 r 
AF 4 (Dm 1 2'D@£03t7 r ^ A'cDfiffi SrSJitC LT , 
Uffl(9 F 1 T 0 4 ~{aie <9 F 4 T 1 2 <7)i2ffll|P 6* F 1 

04~fi[ffliip<9F4 1 2^^^ai•rl., vi^xtcjro,^ 

■yTSS) . 

[0 0 39] -ttT, ±ie5S; (3) IC, XT-yrS3T' 
«!ai$ix^>:#'C»3K7r>f>'N'F l-F4SOfi[fflllS:ftX 
■r&^ttcJ:0, #'11^3^7 T-fA'F 4 OlSl 2'i:^i<7)3t 
7 r A'^gJ^tC L^C^'C*7 r ^ A' F 1 • • • F 4 HcOfi 
jli^^^*m!±i?n& (^r 7 7-34) . 

[00401 «V^t. XT-/rs 2fJiaj:SiT^#^'0 
3fc7r-^A'F l-F4«cOg3MB?fl§ll«0^-CSr, Ar x 
T S 4 T-SttUS fL/i0-i:^pt7 r ^ N' F 1 • • • F 4 r^iOfejil 

[ 0 0 4 1 ] ixtw, ±iei5i-a2pf ^s^t^cfii*!^^ 

HtlS^OT. #^'i:*7T^>'>'Fl-F4C0pS-r'<. 

S-f, '#^.^:^3K7T^A•Fl•••F4« 

(XT"/rs6) . 

[0 0 4 2] ZZX\ XT-yrseTM-iH^tifz^^'t^ 
3fc7 r A'F n ( n = 1 ~4 ) «^±i£Tl*)<iS: S n t 
L , t /c#'i:^3K7 r ^-N'F 4 t*$ <7)/h$ V ^a2Jl7 
r^AtL^ttl^tc. Z*<7)^'D3K7r>fA^r<OfEii 

I. 

L= (Sn-S4 ) X (C/N) - ( 5 ) 
[004 3] ^^'t7fe7r-fAF 1-F4tfc 

{tl.fijIB#fBmiO¥i^fiS l~S4 2r)iiX, ^ ( 5 ) 
ft A-t ^ fc i 0 , ^^'t^yty T A' F 1 • • • F 4 (!0«J 
Blr«Ll -L4*<»tii$nS (X-f.yrS7) . ( L4 

[0 044] -euT. xr-vrsix'M.tii^tifzmm^ 

L l-L4l:«-:JV^T#^'i:'3t7T>f AF 1 -F4 ^flj 
mtlZtl.zX'O (XT 7 7-3 8) , #^'t3t7r^A' 
Fl-F4<i:fEiI^^. •t^:i3*>x^*-A{«;/Wc^: 

[004 5] <mmm>zzx\ ±ii<r>x^^~m^ 

{c j: 0 , )Sff$ 1 . 4 6 5c7)^C^3t7r^AFl-F4 
■C#>^ T-7- 1 ~r-r 4 SriJef^ltlcl^ -3 -CiRS MS 

/ll>IS^f 5-2 00 0MHzi:LT. f— 7-4(01^1 
2't>gc7)*7r>fA'5-aJillcLJtfeji^iail. •r^i5*> 

[0046] <xiw, 06(c^-r<J;3tc, ;g«8Sf 2:10 
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MHz, 30MHz. 1 OOMHztC^;tT. r-ri 

c:colSI|{c«'^v>Tr-ri~T-r4S-^Dl)rt, Ki') 
TX^:2.-Sr!«l$tf^ifell$-EI7(C^-r. ::cO0(Cji^t 

Xo^z. ^mni^m^ifzm^^za^-^xh. r-r 

1 ~f— 7*4 Hcoxdf jL-<i, 4 . 4 p s tcM^j'- 

[0047] ^m<Dmm(r>ytmvm}iXi/ytismm 

[0048] ^Jt. fsm^mtx^'t^^yr^ 

^'<cr)mi:mm-miz , #^^c.^3t7 r A-i^^-t 

so-e, wsftcoiJ'i:^3t7T'f A'lsjfiojsiMi^itiiiosai 

jMSs^fflv^^iif, immmmm\>^cr)X'r-i^&^'m) 

[ 0 0 4 9 ] ±^mmmmizti\i^x . mm 

kix. $"b%yr^)^ixuv mmzmLhx*r- 

yrMtthm^tUztK zin.^zm(:>ixhzt^j:<. m 

-fim:X 3- K{t; Lfzij<r)'^^'b±y r a'$:;U- 
xf-a-7'F*I(caBISUctc^t-S)-TCi>J:v^. 3t 

m(n^umij^ts%,<riX'hh. 

[00 50] -etT. 3tg)IIK*i^'i:^3t7T-^A'Sr4* 

30 ^tsmi: UziiK m.x:hti\izcr>\m.\,zm^-^ti 

t , - h-X'^C>3t7 T ^ A'o 3 't-t-o SrS^-rS 
flllSt iJ'^^r< 1 1 Ml'-f-JSfe^mtf, 

[005 1] 

Bm^i. m.<r)mmsm,\.ziy)m.¥\mifi'^h 
40 mm\^<7)\m^i^^zm':s\^xw^^ixm^tts:n 
viomzh. $'mtmimx-h s ^c^jt 7 t ^ > ^v^<n\i. 

[0052] m-m.2\z^hm:-m^mimt. 
<n^ii:'±yr^>^^m^xit!£^^m^-thim,z^ 

^^X. ^'t-%yr^)^W^^n^imx\^tcmz. 

Z (DBivrntSmzm-^^ ^X^^'t-%y r ^ a'cO*$ Srll 

50 ^thm^t^£nx\<^h. zti^zi.'^. zff^mmm 
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[0053] Ifi^JiB (C^I.3tfEiMf&ffM*a{i:, ^'b 

-^x^^h, intact 0, ^(Ttmsmmmmx'.t. ^ 

imi] :^^m<r)mLcr,mmi^tmx'h r> x . ^'C^ 
[02] ^m<r)m&mmi ^tmx-h -^x.im 



( 6 ) nm¥ 11-295569 

1 0 

[03] ^m<rimmmmiirrtmh'^x . 

^-m^m^M«&mmx'S> t , 

[051 ^%mm.mm^Tfcmc'h'>x.^^ 
[06 3 i^mmmmmmm^zi.^x%^^fi 

[07 3 *||HB<03K©MKtiitt-5X=^ a-S:^<t0 

mx'hh. 

I-JK^jSK , F. Fl, F4-|^ 



[013 



[02] 



X 



— I „ 



'S2 



I 



T 



I 



S7 



1 




[04] 



[033 



14 — 




1 











FfMi 



1/13 





17- 




7 7"f /<-bU^ .^ 



]9& 20& 




rlO 
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ABSTRACT: 



PROBLEM TO BE SOLVED: To provide the optical transmission of small skewness 
generated among plural multiple optical fibers and to accelerate a speed at the 
time of data transmission, that is a communication speed, by providing 
respective multi- channel waveguides with a length adjusted based on a 
transmission time difference among the multi-channel waveguides in the optical 
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transmission line for performing optical parallel transmission by the plural 
multi-channel waveguides. 

SOLUTION: A phase difference among the multiple (12-core, for instance) 
optical fibers F1..F4 is detected (S3). Thus, the transmission time 
difference among the multiple optical fibers FL..F4 whose reference is the 
optical fiber of a 12th core of the multiple optical fiber F4 is calculated 
(S4). Based on the calculated transmission time difference, conversion to the 
transmission time difference for which the optical fiber of the 12th core of 
the multiple optical fiber F4 is the same reference is performed (S5). Based 
on the transmission time difference, the length to be adjusted of th e 
respective multiple optical fibers F1...F4 is obtained (S7). Then, based on 
t he calculated cutting length, the re spective multiple optical fibers F1...F4 
are cut (S8). 

COPYRIGHT: (C)1999,JPO 



07/17/2003, EAST Version: 1.04.0000 



